Synergistic protection from lung damage by combining antithrombin-III and alpha 1-proteinase inhibitor in the E. coli endotoxemic sheep pulmonary dysfunction model.
Septicemic/endotoxic-induced adult respiratory distress syndrome (ARDS) remains a major clinical problem. The present study was to determine in the E. coli endotoxemic sheep ARDS model the efficacy of combination prophylaxis with antithrombin-III (AT-III) and alpha 1-proteinase inhibitor (alpha 1-PI). We reasoned that 1) AT-III supplementation would ameliorate the endotoxin-induced coagulopathy, 2) alpha 1-PI supplementation would attenuate pulmonary damage caused by neutrophil elastase and inactivation of AT-III by neutrophil elastase, and 3) the therapeutic effects of this combination would be additive or synergistic. The typical increases in lung lymph flow microvascular permeability to protein, transvascular protein flow and transvascular protein clearance, and decrease in systemic arterial PO2 were prevented or significantly attenuated during 5 hours of endotoxemia by the AT-III/alpha 1-PI combination pretreatment. Limited efficacy was observed with AT-III pretreatment, and none was seen with alpha 1-PI alone. Results of this study demonstrate that combining AT-III and alpha 1-PI prophylaxis prevents or attenuates indices of ARDS during gram-negative endotoxemia and that this efficacy is due to a statistically significant synergism between AT-III and alpha 1-PI.